a b s t r a c t
This article presents processed data from an analysis of crosssectional data from Cycle 1 of the Canadian Health Measures Survey (CHMS) to examine the potential association between urinary concentrations of BPA and phthalate metabolites and child learning and behavioral problems, considering important covariates such as gender, blood lead and environmental tobacco smoke (ETS). These processed data are related to the research on a subset of the children (Arbuckle et al., 2016) [1] . The Strengths and Difficulties Questionnaire (SDQ) outcomes of interest were emotional symptoms, hyperactivity/inattention, and a total difficulties SDQ score, with borderline and abnormal scores grouped together and compared with children with normal scores. Other outcomes studied included reported learning disability, ADD/ADHD (attention deficit disorder/ attention deficit hyperactivity disorder) and use of psychotropic medications to treat behavioral disorders in the past month. Data are presented for all children 6-19 years of age combined.
Weighted simple logistic regression estimates for important covariates of each of the outcomes from CHMS Cycle 1 children are reported. Odds ratios based on weighted multiple logistic regression estimates for urinary BPA and phthalate metabolites (including specific gravity as a covariate) and blood lead are presented for the 
Value of the data
Cross-sectional analysis of associations between child levels of BPA, phthalates and lead with indicators of adverse child behavior, controlling for wide set of covariates.
Generates exploratory data useful for examination in prospective cohort studies. Could be compared with similar data from US NHANES for further insight.
Data
Tables of results of simple weighted regression analysis of important covariates and weighted multiple logistic regression analysis for chemicals examined. Child behavioral outcomes considered were reported learning disability, ADD/ADHD and taking psychotropic medications, as well as Strengths and Difficulties Questionnaire scores for hyperactivity/inattention, emotional symptoms and total difficulties.
Experimental design, materials and methods
The Canadian Health Measures Survey (CHMS) was designed to collect key information on the health of Canadians using direct physical measurements, collection of blood and urine and household and clinic interviews [2, 3] . The target population for Cycle 1 were individuals between 6 and 79 years of age living in privately occupied dwellings, representing 97% of Canadians. This dataset was restricted to children and adolescents 6-19 years of age (n ¼2097). Information on child behavior, demographic, socioeconomic and lifestyle factors was collected by a questionnaire administered to the parent or guardian of children 6-11 years of age or directly to the child 12 years and older.
Blood was analysed for lead, while urine was analysed for BPA and phthalate metabolites. Creatinine was measured to adjust for urine dilution differences between spot urine samples. Chemical lab measures below the limit of detection were imputed as half the limit of detection.
For children 6-19 years of age, outcomes examined were reports of self-, or in the case of children 6-11 years, parent-reported learning disability (any, ADD or ADHD) and whether any medications used to treat behavioral disorders were taken in the past month. Respondents reported medications by Drug Identification Numbers (http://www.hc-sc.gc.ca/dhp-mps/prodpharma/activit/fs-fi/dinfs_fdeng.php) which were coded to Anatomical Therapeutic Chemical (ATC) codes (http://www.whocc.no/ atc_ddd_index/). One of the co-authors (KB), a clinical child psychiatrist, provided a table of medications potentially used for treating behavioral disorders in children (see Supplemental Material,  Table S1 [1]).
For children 6-17 years of age, borderline and abnormal scores from the Strengths and Difficulties Questionnaire (SDQ) (www.sdqinfo.com) were grouped together and compared with children with normal scores for the outcomes emotional symptoms, hyperactivity/inattention, and the total difficulties scores.
Initially, for each outcome of interest, weighted univariate models were considered for each contaminant. Subsequently, potential risk factors were evaluated. Covariates identified through reviews of the literature included child's age, body mass index, number of hours slept per night, gender, highest level of household education (secondary school or less vs. at least some postsecondary studies), income adequacy (low/lower middle vs. upper middle/higher income), whether the child fasted prior to specimen collection, and ETS exposure in the home. For children 6-11 years of age only, additional covariates were available and considered: prenatal smoking, birth any time prior to due date, admission to a special neonatal unit or an intensive care unit prior to leaving hospital, and breast feeding (less than 3 months vs. three months or longer), as well as number of days in a neonatal unit, birth weight, and mother's age at birth.
Since the CHMS employed a complex, multistage survey design, survey weights were used in statistical modeling to account for the unequal probabilities of selection. Due to the complex sampling scheme of the CHMS Cycle 1 survey, direct calculation of standard errors and confidence intervals were not possible. To that end, Statistics Canada [3] provided bootstrap weights in order to calculate standard errors, confidence intervals and coefficients of variation for each estimate using the bootstrap method.
Weighted simple logistic regression modelling was done for each of the identified covariates and the outcomes (Tables A1-A7 ). Weighted multiple logistic regression models were then run considering the environmental contaminants and other important covariates identified in the simple regressions (Tables B1-B6 ). For urinary chemicals, creatinine concentration was included in all the multiple regression models as a separate independent variable [4] .
In order to determine which of the available variables resulted in the best fit, a stepwise procedure was implemented. The natural-log of the contaminant concentrations was used since the contaminants were lognormally distributed based on the Anderson-Darling test. However since the complex survey design limited the number of degrees of freedom to 11, a stepwise selection method was used to determine which covariates were most significant to improve the model fit. The contaminant and creatinine concentrations were retained in the model, and then other covariates were sequentially added to the model based on the smallest p-value (i.e. the most significant variables). This approach facilitated the evaluation of demographic variables one-at-a-time with respect to their p-value, conditional on other variables already in the model. This approach also served to examine the effect of multicollinearity, which could inflate standard errors and provide misleading results. For some models, after examining the main effects, sufficient degrees of freedom were available to evaluate an interaction term between highly significant covariates. Furthermore, to compare models, the model with significant terms and with the lowest value of the Akaike Information Criterion (AIC) was selected. Goodness of fit was assessed using the Hosmer-Lemeshow test. Odds ratios were calculated from weighted multiple logistic regression models for a 1-unit increase in the log of the contaminant concentration (Tables C1 and C2 ).
The software package SAS (Statistical Analysis System) Enterprise Guide 4.2 was used for statistical analysis. For regression modeling, the software programs BOOTVAR and SUDAAN were used along with the bootstrap weights, in order to correctly calculate such estimates. Finally, for all statistical analysis performed, an inference was deemed significant at α¼5% unless otherwise indicated.
A. Simple logistic regressionsweighted results for children 6-19 years of age, CHMS cycle 1 
See Tables A1-A7

